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This invention relates to aircraft, more par-
ticularly to that type whose lift is greatly in-
creased by power means for increasing the air
velocity above a wing. The primary object of
this invention is to increase the propulsion effi-
ciency at low speed of a plane employing such
lift as described in my U. S. patents numbered
2,364,648, 2,364,877, 2,390,859, 2,387,627, 2,418,380,
and 2,410,471,

Other objects of the invention are to hold mo-
tors and propellers above g wing in a manner to
afford little air resistance, to leave the top sur-
face of the wing, wherever the air speed is high,
free from obstruction, to so combine the wing and
fin surface of the plane as to form a surface
wrapped part way around the lower part of each
propulsion propeller so that the maximum air ve-
locity which is naturally present at the tips of
said propellers may be increased and spread out

over an extended wing and stabilizing surface &

thereby to decrease the necessary size of the plane
wing and its stabilizing surfaces, to increase the
loads carried and to decrease the power required
for such loads. Further objects are to utilize
the revolving motion of 2 propeller slip stream to
increase the plane’s lift and decrease its drag by
means of the wing reguired to hold the motors
operating the propeliers, and to utilize the oscil-
lating effect of the air stream behind a propeller

of two or few blades, to produce Katzmayr effect -

and a negative drag over the motor supporting
wing as well as a lift and to automatically keep a
plane which is subject to such enormous power
lifts, stable, dynamically, in the event that power
fails and these added lifts are largely lost. Es-
pecially this is so if, as in the case of the com-
pression plane these lifts have intentionally been
made rearward of the center of gravity to offset a
forward movement of the center of pressure
when the plane is changing from skimming to
high altitude flight. A further object is to so
modify the upper wing of a biplane structure that
it may be strong enough to support propulsion
motors in its fips and still not appreciably
reduce the lift of the main wing below, while
§till supporting a2 considerable load itself, and
to prevent the early stall otherwise present
in the top member only of all other biplanes. A
further chiect is to set up an original tensile

stress in the upper wing central portion of the

hiplane siructure which upon airloading would
normally have a compression stress and there-
by permit the use at its central portion of a small
lisht weight, thin airfoil in the vlace of the large,
fat heavy one otherwise required for a large com-~
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pression load. A large top wing spoils lift of wing
below where a propeller is not interposed to sweep
top surface of lower wing. A further object is
the locating of the ailerons in such a position that
they may also act as elevators and so that they
need only be a small fraction of the usual size
and so that they may also greatly increase the
maneuverability, and a final object is the attain-
ment of a new type of lift caused by skimming low
over waves to get by Katzmayr effect a negative
drag from the oscillating air movement over
waves and a lift from directing the air escaping
laterally in a downward direction under wing tip
runners.

My invention consists primarily of a wing hav-
ing end plates at its tips and connected with said
tips by wing surface bent to a radius of the ap-
proximate sweep of the blade of a propeller held
above said junction, and of means for supporting
said propelier and its motor by mounting these in
the tips of a wing above, and by tying said motors
by a tiny strut (maintained in tension) to the
centber .of the arc of the wing below and by tak-
ing the weight of the wing, motors and original
tensile stress in a compressive strain on short,
fat streamlined struts which engage with the
fuselage of the plane at a location where the air
velocity is much lower than at all other points on
the top surface of the plane, said struts spreading
out - diagonally so that their bases are much:
farther apart, longitudinally, than the maximum
chord of the wing above and so that their tops
laterally are farther apart than at their junction
with the plane so that a high tensile stress may be
set up in the central portion of the wing between:
the top portions of these struts said tensile stress
being increased by the weight of the motors and
by the tension originally set up in the struts ty-
ing the motors to the lower wings, thus changing
the normal compression load in this central por-
tion of the top wing to continuous tension thus
permitting its chord to be cut in half and split up
to afford an auxiliary airfoil which will react less.
on the wing below and which will maintain the

- 1ift at the rear portion of the wing’s central por-

tion at much higher angles of attack than would
otherwise be possible, and also permitting the
thickness of this central wing portion to be so
reduced that it can be formed merely of a con-
tinuation of the top plywood surface in the wing
stubs supporting the wing tip motors. These
wing stubs are designed to be only in the path
of the upward moving side of the propeller, they.
are higher -than the centerline of the propeller:
shaft have both edges deflected downward to-
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wards the motors in their tips, and they have
heavy struts at the inner edges and have an at-
tack angie less than the thicker wing below so that
air impinged on the lower surface of this top air-
foil by the upward moving propeller blades finds
itself literally in a diffusion nozzle in which ve-
locity energy is converted into pressure and into
forward thrust or propulsive power. The central
portion of this upper wing on the other hand be-
ing composed of a continuation of only the top
surface of the rear portion of the stub wings has
a higher attack angle but it is so far back, so high,
and so short a chord that it does not effect the
air velocity over the wing below which is main-
tained very high by many propulsion jets spread
in series down the upper surface of the pres-
surized fuselage, and for a short distance out over
the rear lateral wings, to a location where the
blast from the propellers may take the place of
the blast from within the plane.

All the forementioned factors and others that
may hereafter be described combine to increase
the lift at low velocities, decrease the drag and
increase the propulsive thrust and shall hereafter
be fully described and specifically pointed out in
the claims. In the accompanying drawings form-
ing part of this specification, in which like refer-
ence numbers indicate similar parts in all fig-
ures:

‘Fig. 11is a top or plan view of a slow speed com-
pression plane embodying this additional inven-
tion of propellers mounted in the tips of an upper
wing and turning in an arc formed by the curved
junction of the rear wing tips and their end plate
stabilizer fins.

‘Fig. 2 is a front elevation of the plane.

~Fig. 3 is a front diagonal view, Fig. 4 a rear
diagonal view.

It is to be understood that while it is essential
that the front float stabilizer must have an exact
relationship to the rear wing depending on the
size and distance removed thereof, that this draw-
ing depicts no more than an approximate rela~
tionship of that comparative size and the respec-
tive ‘attack angles of each which of course can
be determined only by wind tunnel test. In one
test it has been demonstrated that merely in-
creasing the polish on these floats materially
affects the stability of the plane permitting plane
to pass its top stability angle of 40 degrees and
¢limb steeper until stalled.

“As seen in top view Fig. 1 and front elevation
Fig: 2, | represents the forward floats or sta-
bilizers and 2 the separately moving elevators or
ailerons by the motion of one or both of which
tHe plane can be made to climb or dive or bank
and turn with a cooperative and intense effect
strikingly opposed to the effect of operation of
the normal controls on a plane. The reason for
the greatly increased power of a given surface
in these ailerons is that this surface is many times
further away from the center of gravity and be-
cause the air it contacts has not been disturbed
by the large main wing and perhaps just because
it"is out ahead which may be another way of
saying for reasons unknown in addition.

No.:3 represents the fuselage cabins, one each
side”of "‘the central air inlet passage 6. These
cabins ‘are provided with doors 4 entering from
the top of float airfoils | and with windows 5
giving vision directly to the side and front or
thru the air passage and windows of the oppo-
site cabin-or thru the wide air entrance 8. No. 7
is'the dome of -a streamlined covering above the
air entrance-and the compression fan 8 while 9
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is the leading edge of an airfoil connecting the
two cabins and hollowed to encase the bottom of
fan 8§ in its middle section. At 9 is the upper
hinge for a light flap 18 while {1 is a lower hinge
of upper Aap {8 to which lower flap 12 is attached.
13 is g diffusion air passage within the body of
the plane at either side of the motor cabin 8.
In this passage air taken from each side of the
fan is slowed down and compressed thereby while
above the motor cabin, air is exhausted directly
out and backwards over the plane at 12 directly
back of the upper portion of fan 8 and as shown
in the former patent applications mentioned and
not therefore detailed here, air from the bottom
of the fan passes out thru a diffusion passage
formed by the bottom of the body and the top of
the airfoil 8 connecting the two cabins.
Compressed air leaving this lower diffusion pas-
sage spreads out in a large cavern under the piane
between its two side portions containing cabins 3,
moves back to where the tail tip of the central
part of the plane contacts a surface and also
moves forward under airfoil 8 blowing flaps 10
a2head to a fixed stop and blowing flap 12 ahead
so that its rear lower edge will always just con-
tact the top of any wave without disturbing said
wave and so preventing air from leaking forward.
Slots i5 are cub in the roof of passages 13 to
renew and increase the air velocity originally
built up over dome 7 by the forward motion of the
plane and then enormously intensified by fan
outlet 14. The center portion of 14 being higher
than its lateral portions carries the maximum air
volume so that the jet 15 need only resupply the
side portions of the air stream over the plane. 171
and {8 are respectively the leading and trailing
edge siots produced by turning small airfoils in
the roof of the plane said airfoils being pivoted in
sides of plane and operated by the pilot as de-
scribed and shown in former applications. This
controls the attack angle of the plane if ailerons
2 were shot away. No. I8 is the trailing edge of
the main wing, and 29 is its leading edge while 21
is the end plate or tail fin which exitends well
behind trailing edge {9 and well above the highest
point reached by propeller blades 2§ which turn
in close proximity to the curved leading edge join-
ing the tip of 28 with 21. 22 is the stub wing tips
of the upper wing which house the propeller
motors 29; 23 the main central portion of the
upper wing and 24 its auxiliary airfoil and 25 are
the front struts which at their lower extremity
are attached to the upper corners of the fuselage
far ahead of the upper wing’s leading edge while
rear struts 28 extend from the wing stubs to Iower
central portion to the rearmost extremity of the
fuselage thus bracing the wing without any need
for guy wires which ordinarily are used and which
vibrate and drag thru the air. Pilot wings 217
at their outer extremity are pivoted at bracket 28
the leeding point of air deflectors 34 and at their
inner ends are turned by pipe 48 passing thru the
wall of the plane to control. As before mentioned
29 are the outside propellers and 30 their engine
nacelle which is blended into the stub wing at
the rear and provides a downwardly inclined wing
tip of the heavy thick portion of the top wing.
This stub wing also has another downward bend
s} the contact with struts 25 and 26. The bottom
of this airfoil 22 slopes slightly upwards towards
its trailing edge while the top of the wing below
which normally flies at a 6 deg. attack angle has
a downward slope varying from 10 to 15 degrees
growing steeper at the tail and also as the wing
gets thicker nearer to the fuselage. While air
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¢an move hetween the struts or under the nacelle
the restriction of lateral air movement under
nacelle and upper braces between struts is too
great to prevent the upper part of the space under
the upper wing from diffusing the air to a high
pressure beneath said upper wing portion which
pressure both lifts the wing and shoves it forward.
The blast from the propeller down and around
wing tips and from the pressure slots 31 on the
top of the lower wing, together with the open
unobstructed sweep over all its surface (unlike
the inverted trough above) prevents that pressure
formed above from acting downwards on the
lower wing. Thru the center of strut 32 a bolt
extends from the engine thru the wing at the
center of its curved portion to nut 33 which may
be tightened to pull the two wings together to the
desired tension or to the spacing provided by the
light streamlined housirz around said bolt. In
considering the value of this imposed tension
strain on the wing it should be noted that the
plywood covering of the wings is approximately
3 times stronger in tension than in compression
of short pieces and some ten times stronger than
compression in a wing the length and thickness
of the central portion of the top wing. The pre-
loading puts an original compression load in the
top surface of the thick and rapidly tapered lower
main wing but this surface is made heavy to stand
the flicht compression load and the strains it
must be subjected to when walked upon or when
tanks are driven upon it on the way to or from
36 the loading hatch or elevator ramp combina-
tion leading down inside the fuselage.

However as there is no need for a large aircraft
carrier to change quickly from skimming to high
flight at slow speed it is not intended to use the
present invention for such very large planes,
and these would be flown as formerly described by
pure jet propulsion from thousands of tiny high
speed engines located directly in front of all top
slots or bottom diffuser openings inside the plane.

No. 34 represents the wing tip runners or bot-
tom air deflectors. Air rushing out laterally be-
low the wing is deflected downward by the sweep
of this runner in & manner to obtain a lift reac-
tion from said air. 'The forward point of this
runner 28 supports the outboard turning pin of
the automatic pilot wings 27. On Fig. 4 the rear
top opening from the pressure fan is shown below
the nose dome 7. In this opening are located the
stationary reversing blades 35 which straighten
the swirling path of air leaving the pressure fan
and restore the energy normally lost in the swirl-
ing slip stream of a propeller. Similar blades are
of course located in the diffuser passages 13 inside
the body and in the diffuser below the plane.

We should next turn our attention to the matter
of stability in such a hesvily loaded plane. The
size of load may be indicated by the fact that a
single stage pressure fan can develop a lift of
2,000 Ibs. per sq. ft, beneath the plane plus 1000
Ibs. per square ft. above the plane. Also most of
the pressure lift is lost if the plane takes off away
from skimming at slow speed. Since in starting
the pressure lift is the chief lift and since its cen-
ter is about 57% of plane from leading edge this
fuselage center of pressure must also be the cen-
ter of pressure of the plane in flight. This is
brought about by reduction of pressure above the
wings at rear while the C. P. of the fuselage moves
forward during takeoff from a surface. Also the
body and front wings as claimed in former appli-
- cations must have a higher attack angle than the
rear wings so that as the angle of attack increases
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the proportional increase of lift shall be greater in
the rear wing than in the other two portions of
the plane. The front wings must be large enough
to float the front of the plane and small enough
to keep the C. P. back at 57%. To accomplish
poth conflicting aims they must be very thick
and of very low aspect ratio resulting in a delayed
stall point of some 40 degree attack angle. How-
ever it is essential that for stability the stall point
of the rear wing be later still as otherwise a point
would be reached at which the rear wing lift
would not be increasing faster than that lift pro-
duced by the body and the front wing. A pilot
wing will delay the stall point of the rear wing
but in order to delay it the required amount it is
essential that the pilot wing automatically change
its position with respsct to the rear wing as the
latter changes its attack angle. The most effi-
cient positions for all atback angles of the main
wing seems to be when the pilot wing is main-
tained at approximately 3 degrees as compared
with the ground irrespective of the wing angle.
This angle will of course vary according to the
amount of camber used in the pilot wing or
whether or not propulsion slots are used above
the pilot wing as in the plane, The pilot wings
may be held in this relationship to the ground
by gyroscope or gravity. Each has its disad-
vantages. The gyroscope is expensive, subject to
wear and failure of its parts or to failure of its
power source, and as this plane is designed for
non stop flichts of ¥ the earth’s hemisphere at
the end of the flight the gyroscope might be hold-
ing the pilot wings 90 degrees out of position if
uncorrected before the end of the flight.

On the other hand gravity has the very serious
failure that weight is effected by inertia of that
weight as well as by gravity, and if the plane
slows down as it will when it goes into a steep
attack angle the weight will move forward with
as much or more force than it pulls down thus en~
tirely defeating its purpose in holding the control
lever of the pilot wing 27 straight down.

The automatic pilot wing combined with the
pressure slots and the propellers fitting in the
arced wing tips practically ends the danger of
stall in a plane because now the front float wings
will always stall first and having stalled the pilot
can not even in ignorance or sleep force the plane
any higher with the ailerons for they also are
now stalled and lift more if turned in opposite or
negative angle. If the flap under the central por-
tion of the leading edge is pushed out ahead it
will ereate a strong downward pull at the leading
edge of plane below its center of gravity and fur-
nish air pressure to renew the lift of the slots in
the rear wing and thus bring the plane back down
to 2 gliding angle at which it may again be readily
controlled by the front wing ailerons. As ex-
plained in earlier applications this flap is forced
cut to restore balance by an emergency charge of
COs.  As also previously explained while the pilot
wing is capable of increasing the lift of the ordi-
nary wing some 50%, chiefly by retarding the stall
point, in combination with the compression plane
it has a distinet new value not only in making
the high lift compression plane with its top lift
features as described stable, but also in increasing
the efficiency and lift of the plane while skimming.
With the tail of the main wing just skimming the
surface no air can escape downward and the run-
ner 34 retards air movement sideways so that its
only other path is upwards which it can take by
first reacting on the water out ahead of the wing.
Having obtained this greatly enhanced upward
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motion from air reaction on the water, the pilot
wing .converts ‘this large additional -energy into
propulsion and 1ift for -itself, and to very high
velocity -and 1ift -over the wing ‘behind, and this
action is still further magnified in traveling over
waves against the -wind due to the oscillating
movement of the -air up-and down over the waves
which tends to produce a negative drag on the
main wing as well -as on the pilot wing. It will
be-noted that to this high 1ift plane described in
earlier patent-applications I have added new lifts
and stabilities at the curved junction of wing tip
and:fin which are especially effective at slow speed
and that the propellers effecting this new lift are
much :xnore efficient -than the siot propulsion at
slow speed. Ttisalsotrue that this machine cre-
abed blast:over the wing makes the plane travel so
straight-and true thrustormy weather-at low alti-
tude that the ban of low altitude seasickness is
gone forever and people may have the joy of see~
ing the landscape ‘without the punishment of
roughriding and the planes may take advantage
of the enormous increase in-efficiency afforded by
Just missing the -wavetops ‘without fear that the
plane will be knocked out of contrei. Also the
new added lift at the wing tips permits (with
compression -take off), -efficient Hight at low alti-
tude :at speeds only slighily in excess of takeoiff
sreed, therefore not requiring climb to the strato-
sphere in order to-make flight efficiency better as
isnecessary in those planes which must takeoff
from landing fields whose lengths do not permit
abttaining half the flying speed. This will correct
‘the mistaken idea prevalent that planes fiy high
to gain efficiency whereas in reality high fiight
is -an -inefiicient means of partially correcting the
great inefficiency resulting from-too slow a takeoff
speed. This new -efficiency, combined with a
plane that can land most anywhere safely, now
permits people tomagke:enjoyable-and economical
fiights withoutfear.of-the ever present nose-over
death lurking in -the plane with wheels. High
velocity air drag-is now only present where it is
useful gs 1ift and none of the required protuber-
ances need be in its .path. The parasite drags
glong with -that of the undersurface of the wing
may be almost completely eliminated. The new
dype lift described herein need not be limited to
{he compression plane on which it is shown but
may-be applied with-almost equal efficiency to any
-othertyre of plane having wings with nearly ver-
tical fins at their tips.

Having thus described my invention what I
claim as new and desire to secure by Letters Pat-
ent is:

i. In an airpiane having oppositely positioned
spropellers mounted each side of and above the
fuselage thereof, a laterally projecting wing posi-
tioned immediately below the propsiler sweeps,
ssedd wing having interinediste portions curved
adjacent and conforming to said propeller sweeps,
and substantially vertical upwardly directed ex-
tremities forming -in -combination therewith
duplicate tail fin surface extended to full height
of ‘propeliers,

2. In an zirplane having oppositely positioned
-propellers mounted-agbove and outside of the fuse-
lagethereof, a laterally projecting wing positioned
immediately below the propeiler sweeps, said
wing having intermediate transition portions
curved adjacent and conforming to the ocuter
Jower ‘approximate 80° :sweep of said propellers
and- upwardly inclined .extremities of greater
width than said wing and projecting behind the
wrailing edge thereof and forming tail fins and end

10

15

20

25

30

.35

40

45

50

b5

60

65

70

¥&il

8
plates in combination -with :said -wing’s -curved
portion.

3. In-an airplane having a fuselage, a wing -ex-
tending over said fuselage, propellers mounted at
the extremities of :said wing, and:a second wing
projecting from said fuselage beneath said pro-
pellers and said first mentioned wing, said sec-
ond wing having upstanding wing end ‘plate tail
fins curved around and adjacent the slipstreams
from said propellers-and said end plate fins ex-
tended upwardly -above the level of said first
mentioned wing.

4. In an airplane ‘having a fuselage, a wing
extending laterally thereover and located at the
extreme rear of said airplane, propellers mounted
in the extremities of said wing, and a second wing
projecting from -said fuselage beneath the first
mentioned wing, the second wing having upstand-
ing extremities adjacent the slipstreams from
said propellers and intermediate portions adja-
cent and conforming .to the sweeps of said pro-
pellers said upstanding extremities and curved
wing portions forming in combination duplicate
tail fins and wing end plates.

5, In an airplane having a fuselage, a main
wing projecting from said fuselage and having
upturned extremities forming tail fins, and inter-
mediate transition portion of gradual curvature
of about 80°, pilot wings in advance of ‘said wing
extending from said fuselage to the transition
portions of said main wing and -means maintain-
ing said pilot wings in.constant angular relation-
ship with the ground irrespective of the attack
angle of said main wing.

‘6. In gn airplane having a fuselage, a wing pro-
jecting from said fuselage and having nearly ver-
tical fins at ifs extremities blended into said wing
in a gradual curve, runner like projections on the
under surface of-the:curved portions thereof, said
projections having concave inner faces whereby
air moving laterally under said wing is deflected
downwardly.

7. In an airplane having a fuselage, a wing
extending laterally over said fuselage, propellers
mounted at the extremities of said wing, and a
second wing projecting from said fuselage be-
neath said first mentioned wing, upwardly, out-
wardly inclined supports from -said fuselage to
said first mentioned wing, the central portion of
said wing being spproximately half the chord of
the end portions of said wing, said end portions
‘being’in the slip-stream of said propellers.

8. In an airplane having a fuselage and pro-
pulsion means, a wing projecting from said fuse~
lage, and a second 'wing above said first wing,
the chord of said second wing at the wing mid-
section being no more than half that of its end
portions and an -auxiliary airfoil positioned to
precede said upper wing’s mid-section -ab slightly
higher level.

9. In an airplane as in ¢laim 8§, an auxiliary air-

foil ahead of and-above:said upper wing’s narrow

midsection, both said .auxiliary airfoil and said
wing midsection being comprised of a continua-

‘tion of the said top material of the end sections

and the attack angle of the auxiliary airfoil being
less than, and that of the main midsection being
more than, that of the end sections. '

10. In an airplane, s fuselage, & wing projecting
from said fuselage, a second and shorter wing
above said first wing, said second wing having
motors in the ocuber extremities of said second,

upper, shorter wing and -propellers mounted for-

wardly -thereof, .a pair of struts -extending ‘up-
wardly, outwardly from each side-of-said fuselage



2,469,619

9

to said upper wing, webs projecting below said
upper wing and connecting the top portion of each
pair of struts, said webs, said wing tips, and the
under side of said upper wing defining an in-
verted trough of rearwardly increasing cross-
sectional area,

11. In an airplane, a fuselage, an upcurved tip
type wing projecting from said fuselage, a second
and shorter wing having motors situated in the
tip portion thereof, a pair of struts extending
upwardly, outwardly from each side of said fuse-
lage, said motors in said wing tips cooperating
with said inclined struts thereby to set up a tensile
stress in the center portion of said shorter, upper
wing, and tension struts extended downwardly,
outwardly from said tips to the first said wing
whereby still greater tension may be originally
set up in the center portion of said upper wing
and whereby thin, small and divided airfoils may
be used in the said center portion and whereby
the propellers may be held in constant relation-
ship to the curved wing below regardless of any
wind and load stress set up in said wings.

12. In an airplane, a fuselage, an upper wing
having a mid section of relatively short chord and
end sections of thick airfoil section and greater
chord, said wing being formed of relatively rigid
material forming its top surface, outwardly up-
wardly inclined members supporting said wing
from said fuselage and a main wing below said
upper wing, the mid section of said upper wing
being of relatively thin formation and being com-~
prised only of the continuation of the same rigid
material of the top surface of the end portions of
said wing.

13. In an airplane, a fuselage and a main rear
wing extending laterally each side of said fuse-
lage’s rear portion, a second wing situated above
said first mentioned wing and rearward of the
forward portion of said first mentioned wing,
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engines mounted in the tips of said second wing
and propellers mounted ahead of said engines, at
such height that the blade tips of said propellers
just clear the uppermost top surface of said lower
main wing, and extensions on said main wing
curving upwardly around approximately ¥, the
path of the outermost parts of said propeliers and
thence extended upwardly to a height above thabt
of said upper second wing forming, thereby, yaw
stabilizers over which the propeller blasts give
yaw stability at low plane speeds as well as lift
over the lower portions of said curved structure
and said laterally extended lower wing.

DOUGLAS K. WARNER.
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